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Executive Overview

1,3-Dioxolane (Dioxolane) is a dtable reaction product of ethylene glycol and formadehyde used
primarily as a monomer for production of high-molecular weight polyacetds. Other uses are as a
chemicd intermediate, process solvent and dabilizer for hadogenaied solvents It is a voldile
liquid that is miscible with water in dl proportions. Dioxolane has a production volume
cxceeding one million pounds per annum; hence, it wes listed by the Environmentd Protection
Agency on its lig of chemicds in the High Production Volume Chemica Chdlenge Program.
This document is Industry’s responsc to the EPA chalenge 1o define the toxicologicaly relevant
data set within the HPV guiddines and fill gaps in our knowledge.

The physicochemical properties of Dioxolane are well defined. High water solubility and
moderate volaility are defining characterigtics Environmental fate data are available from a
combination of experimentd and modding data Dioxolane is not reedily biodegradable, is stable
in water for over a year in the pH 4 to 9 range and has an estimated photodegradation hdf-life in
air in the range of 10 to 3() hours. Predicted vaues for fugacity have been caculated with the
MacKay modd, which indicae an initid primary didribution in water: however, experience
shows that in open systems it rgpidly voldilizes to ar where it will be destroyed by

photooxidation. Fish, dagphnia and green dgee are only acutely affected by Dioxolane at
concentration levels greater than several hundred ppm. Dioxolane demonstrates a low order of
acute toxicity to mammas by the oral, inhdation and dermal routes. Genotoxicity has been
evduaed usng multiple in vitro and in vivo experimenta procedures covering both mutation and
chromosome  aberration. The weight of evidence indicates lack of dgnificant genotoxic

properties. Reliable repeat-dose studies have been conducted by the ord and inhalation routes and
a highrdiability 13-week inhdation sudy is avalable The blood forming sysem was found to
be the mogt sendtive target organ with a clear 13-week NOAEL of 300 ppm by inhaation.
Kcproductive toxicity has been evauated in onegeneration drinking water and inhadation gudies.
Adverse reproductive effects are absent at dosage levels below materndly toxic doses.
Devdopmentd toxicity results are avaldble indicating that Dioxolane is not a specific
devdopmentd  toxin.

No additiond testing is required under the EPA HPV Chdlenge Program as dl relevant
paameters are aufficiently characterized by the exiging data and acceptable modding. The
aqudtic ability and poor biodegradation in an OECD 301 reedy biodegradation test indicate
exposure of humans and aguatic organisms by way of the agueous compartment would be the

only area of potentid concern. Data from the manufecturers, however, indicate that the leve of
Dioxolane being rdeased from waster tregtment plants is beow the limit of detection or very low
rdative to its effect levd. This suggests degradation in waste treatment plants and, coupled with
the low toxicity, indicate low potentid for harm by this route. Industria exposures are two orders
of magnitude below the subchronic NOEL and consumer exposures are negligible. There is a low
priority for additiond work on Dioxolane.
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I ntroduction

I ,3-Dioxolane, CAS Number 646-06-0, (Dioxolane) is a cyclic reaction product of ethylene
glycol and formaldehyde. It is a voldile liquid miscible with water in al proportions. Its
structure is

Use Pattern
The primary uses for Dioxolane are

Co-monomer for manufacture of polyacetds and other polymers.
Solvent for chemicd reactions (including inorganic sdAts).
Stabilizer for halogenated organic solvents

As a dating maerid or reagent for organic synthess

oooo

Among these potentid uses 95% or tnore of the current production is consumed in either the
production of polyacetds or as a darting materid for the production of a drug substance. Almost
al of the remainder is used as a process solvent. There arc currently no consumer applicaions for
Dioxolane. Thus, dl exposure occurs in industrial settings where the materid is a desired
reaction product or used as a resctant or solvent. In these circumstances, exposures are well
coutrolled by sandard indugtrid hygiene practices. The magority end-products of Dioxolane,
Polyacetals, are very high molecular weight compounds of little toxicologicd concern. This
plagic is srong and ridged and replaces metds in many engineering applications, especidly
where low-friction properties are important. The polymer contains a very low leve of free
unpolymerized Dioxolane and consumer cxposure represents a negligible risk. FDA has approved
polyacetal for food contact usc and NSF has approved it for potable water.

Exposure Information

The limited use pattern for Dioxolane reduces the potential for exposure of humans or
environmental  species. Human exposure is thought to be limited to production workers involved
in the manufecture of Dioxolane, the production ofpolyacetals, or the use of Dioxolane as a
chemicd intermediate. Exposure data from indudrid hygiene monitoring of production and
polyacetal manufacturing aress from a magor producer indicates that worker exposure levels are
low. In a period of severd years of monitoring, data from 91 separate measurements of ait
concentration (time-weghted averages of 6 to |2 hour monitoring) showed an average leve of
0.29 = 0.39 ppm. The range of vaues was from 0 to 1.6 ppm. Another producer conducts annual

HPV Teding Pan 1,3-Dioxolane (CAS Number 646-06-0) Page 6



monitoring and the vaue has been less than 1 ppm (the levd of sengtivity) over the lifetime of
the monitoring program.

Environmental releases of Dioxolane could occur from released vapors or from wastewater
effluent. Measurements of released vapor concentration arc not available but vapor relesse is
consdered minimal based on levels measured in the workplace. Wastewater has been monitored
for releases and Dioxolane concentration has been found to be below the limit of detection (0.1
ppm) in one plant. In another plant, it was found to average dout 4 ppm with a higher rdease just
after satup of production and Dioxolane rdesse fdling to beow the limit of detection (1 ppm)
after the dart-up period. All known users of commercia Dioxolanc have an agpproved wastewater
tretment facility on ste Thus aquetic rdesses are conddered minimal.

Synonyms

CASRN: 646-06-0
1,3-Dioxacyclopentane
1,3-Dioxolan

Dioxolane
1,3-Dioxole, dihydro-
Ethylene glycol formd
Formd glycal
Glycolformal

Glycol inethylene  ether

Physical-chemical Data (HPV)

Physica-chemicd data for Dioxolane are avaldble from the literature and company sources.

Mdting Point -95 deg C '

Boiling Point 78 C (@ 765 mmHg !
70 mm a 20 deg C.>

Vapor Pressure 79 mm & 20 deg c?
Partition Coefficient log K ,w=-0.37"
Water  Solubility Soluble in @l proportions '

Summary: Dioxolane is a volaile water-soluble liquid that digtributes preferentidly into water
over n-octanol.

Recommendation: Dioxolane is auffidently well characterized regarding these parameters for
the purposes of hazard and risk assessment. No additiond work is recommended.
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Miscellaneous Properties  (non-HPV)

& Empirical formula C3HO,

& Molecular Weight 74.09

¥ Flash Point: 35 deg F (1.67 deg C) (Open Cup) 2

¥ Density/Specific Gravity: 1.0600 (@ 20 deg C

# Bulk Density: 8.2 Ib/gal @ 20 deg C. *

& Solubilities: Soluble in water, acohol, ether, acetone

Environmental Fate and Pathways

Photodegradation

Photodegradation was estimated using verson 1.90 of the Atmospheric Oxidation Program for
Microsoft Windows (AOPWIN) that estimates the rate congtant for the amospheric, gas-phasc
reaction between photochemicaly produced hydroxyl radicals and organic chemicds ° The rate
condants esimated by the program are then used to caculate amospheric hdf-lives for organic
compounds based upon average atmospheric concentrations of hydroxyl radicd. In the case of
Dioxolane, the APOWIN egtimate for the reaction rate is based on smple hydrogen abstraction.
Compounds similar to Dioxolane give a good corrdation between estimates and measured vaues
for this rate constant. Thus, this method is expected to provide an accurate estimate of the
reection rate condant with hydroxyl radicd. Using this esimaed vaue and the defallt in
APOWIN for amospheric hydroxyl radica concentration, the estimated hdf-life is
gpproximately  11.5 hours.

Ancther edtimate for amospheric faie is reported in the Nationd Library of Medicine's
Hazardous Substance Data Base tile (HSDB) as follows. “Based on the vapor pressure of 79 mm
Hg a 20 deg C, 1,3-dioxolane is expected to exist amost entirdy in the vgpor phase in the
ambient atmosphere. Vapor phase 1,3~dioxolane is degraded in the ambient amosphere by
reection with photochemicdly formed hydroxyl radicads the hdf-life for this reaction in ar can
be estimated to be about 1. 1 days. *> The reference used in this HSDB entry is to the Atkinson
SAK method for edtimation of the rate congtant for the reaction of various organic chemicds with
hydroxyl radicds in the ges phase. This edimate varies only dightly from that obtaned with the
current APOWIN program in EPIWIN °,

Water Stability
Water dability has been determined for Dioxolane usng an OECD 111 compliant protocol. In

this study, Dioxolane was incubated for four days & pH 4,7 and 9 a 51 ° C. Hydrolysis was
below five percent a al pi vaues. Accordingly, Dioxolane is esimated to be sable in the
aquatic environment under typical environmenta conditions for over one year. ' It should be
recognized that volailization would occur and result in loss of Dioxolane if the aguatic system is
exposed to air.
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Theoretical Distribution

Theoretical Distribution (Fugecity) was estimated usng the MacKay (Leve [II) modd with
gandard defaults contained in EPIWIN v 3.05. The results for distribution usng a mode
cdculaed K. of 0.175 are:

o Air 4.1 %
0 Water 54 %
0 Soail 42 %
0 Sediment 0.1%

Biodegradation

A recent Closed-Bottle Test (OECD 301D) indicates that Dioxolane is not consdered readily
biodegradable, consuming only 3.7% of the theoreticd oxygen demand after 35 days of
incubation. Postive and negative controls in this study were in the norma range.

A sreening level BOD s study sponsored by Celanese provides support for the closed bottle test.
[n this study usng municipa secondary dudge, the BOD s was 0.063 mg oxygen taken up per mg
compound. This indicates a 12% biodegradation in 15 days for dioxolane. The BOD ; was
reported to be 0.035 mg suggesting that moderate to dow degradation was occurring under these
conditions.’

Voldilizetion from surface waters is expected to be a dgnificant means of loss from the aguatic
compartment. This edtimate is based on the experimentaly derived Henry’'s Law Congant of
2.4x10” amcu m/imole a 25°C."" The experimentd Henry's Law Congtant is dso given in the
EP] WIN program as 2.45x10 ~ atm-cu m/mole and referenced as Cabani et d. ' Both of these
experimental vaues arc in accord with the esimate of 2.23x10 ~ atm-cu m/mole cdculated by the
HENRYWIN v3.1 program found in EPIWIN. * The extent of biotic and abiotic degradation has
been established to be low snce Dioxolane is stable in water and does not readily biodegrade.

The log K, Of -0.37 suggests low bioaccumulation potentia.

Summary: Dioxolane is chemicdly dable in the aguaic environment. It does not readily
biodegrade and the primary fate for materid entering the environment is photodegradation by
amospheric hydroxyl radicd. The high volaility and magnitude of the Henry's Law congant
suggest that Dioxolane will efficiently volatilize from open sysems and undergo amospheric
photo-oxidation. The Octanol-water partition coefficient indicates that it has low potentia for
bioaccumulation.

Recommendation: Physcad congants necessary for edimation of digribution of Dioxolane in
the environment are wel known and no additiond work is recommended for physicd congants.
Regading fate in the environment, no new teding is required under HPV. Although Dioxolane is
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hydrolyticaly dable and not reedily biodegradable, the manufacturers find that the Dioxolane is
either undetectable (limit of detection 0.1 ppm) in waste-trestment plants or reduced by about
85% by trestment > '3, These data suggest that Dioxolane is to a great extent removed by an
accimated wedtewater trestment fecility and, since it has demondrated low toxicity to aguatic
organisms, no additiond testing is recommended.

Ecotoxicity

Fish

Dioxolane was found to have a low order of toxicity to typica aguetic environmental species.
The LCso (96 -hour) for freshwater fish was found to be grester than 95.4 mg/] in a recent OECD
203 guiddine compliant study. * The LC, and the NOEC were found to be 95.4 mg/l. The study
was conducted as a ddicrenewa sudy with daily renewad of test solution to prevent loss due to
voldatilization. No mortdity was observed in this limit test.

A streening level study in sdtwater fish, sponsored by Cedanese, was conducted in which
Shecpshead minnows ( Cyprinodon variegates, five per group) were exposed to Dioxolane at
concentrations of 7500, 11000, 1 3000, 15000 and 25000 mg/l. In this study, the 48-hourLC sp Was
reported to be 12000 mg/l and the 96-hour LC ; was 7500 mg/l, the 96-hour LC s, was reported to
be 10000 mg/l. A clear doseresponse was established with a 24-hour mortdity of 5/5 a 25000
mg/l.q Based on the volatility of Dioxolane, the actud vaue for the EC g in this sudy is likdy
lower than reported since the actud average concentration was probably lower than the nomina
concentration. Neverthdess, this study supports the low order of toxicity found for Dioxolane
toward bluegill sunfish in the OECD 203 guideline study. Other support for a low-level of

toxicity comes from modding. Using the EPA ECOSAR modd found in EPIWIN, the 96-hour
estimated LCs, for fish is 8150 mg/l, a vdue close to that reported in the screening-level study. .

Aquatic Plants

Adverse effects on aguatic plants were examined in two studies. The firgt is a recent OECD 201
compliant study in which the E ,Csy and E,Csq (O-72 hours) were >877 mg /1 (based on measured
concentrations). The 72-hour no-observable-effect concentration (NOEC) was 877 mg/l. '* The
877 mg/l concentration was the highest level tested. The second study is an older screening level
sudy in which Dioxolane was tested for growth inhibition of Selenastrum capricornutum In
this study, agee growth was measured out to 14 days past initial exposure at levels of 1000, 5000
or 10000 mg/l with counts recorded on day 3 and later, Sonificant inhibition wes seen only a
5000 mg/l and above. In this study, 1000 mg/l was determined to be the NOEC. * The EPA
ECOSAR Modding Program found in EPIWIN, estimates the 96-hour EC s, for green dgee to be
4075 mg/l.”

Aquatic Invertebrates
Daphnia toxicity was evduated in a definitive OECD guiddine study and in a screening-leve

sudy. In the first, which followed the OECD 202 guiddline, the EC 55 (48 hour) was >772 mg/]
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under detic renewal conditions to ensure exposure to representative concentrations of
Dioxolane."”

The second dtudy is a screening levd dudy, in which Dioxolane was tested a 1000, 5000, 6500,
8000, 9000, 10000 or 12500 mg/l. In this study, the 24-hour EC 5, was reported to be 7650 mg/I
and the 48-hour EC+, was reported to be 6950 mg/l. Twenty daphnids were exposed and a clear
dose-response relationship was obtained. * Based on the volaility of Dioxolane, the true velue for
the ECsq in this sudy may be lower than reported. Nevertheless, this study supports the low order
of toxicity found for Dioxolane toward dgphnids Using the EPA ECOSAR modd, found in
EPIWIN, the 48-hour estimated LC 4, for daphnia is 7,400 mg/l.

Summary: The ecotoxicity results clearly indicate that Dioxolane is of low concern to aguatic
environmental  species. In  addition, the voldility of Dioxolane would limit the level of materid
found in surface water.

Recommendation: The toxicity of Dioxolane to agudic organisms is sufficiently wel
edablished. The high voldility limits the extent to which terredtrid organisms will be exposed to
Dioxolane. No additional testing is required.

Health Elements

Acute Toxicity

Ora Route

The ord L.Ds, in the rat was determined to be 5200 mg/kg in a 1980 study sponsored by Celanese
Corporation. " This was a tivc-dose study and the dlinicd signs associated with gavage exposure
ac wel documented. In another study found in the literature, Czajkowska, et d. ' reported the
ord LDs, of Dioxolane as 5,800 mg/kg. A limit test conducted by Hoechst '°, reported the oral
LD+, to be greater than 2000 mg/kg. In a 1949 report, Smyth, Carpenter and Weil reported the
ord LD, of Dioxolane as 3000 mgrkg. %

Dermal Route
In a journd aticle by Czgkowska et a., the dermal LD s, of Dioxolane was reported to be about
15,000 mg/kg in abino rabbits. '*

Inhalation Route
Acute inhalation studies reveded that the 4-hour acute LC s, is 68.4 mg/l in Sprague-Dawley réts.
Nomina exposure concentrations for were 201.9, §8.4,67.9, 60.6 and 37.9, milligrams per liter
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(mg/l). Respiratory and neuromuscular abnormdities were the immediate responses to the test
material  during the exposure and during the four hour-post-exposure observation periods.
Severity and incidences of these findings followed a concentraionrelaed patern. During the
14-day post-exposure observation period, al survivors appeared to recover by day 4. Most
surviving animas gppeared to regain pre-exposure body weights by Day 7 and showed norma
weight gain patterns during the second week. Necropsy findings revealed high incidences of lung
and liver discoloration as well as bladders distended with fluid and gastrointestind tracts
distended with gas in animds dying prior to scheduled sacrifice The frequency of these findings
appeared to be concentration related. *!

Czajkowska, e d, aso reported acute inhaation study results. ® The LCs, concentrations were
118 mg/l in the rabbit (exposure time not given), 87 mg/l/ (4 hours) in the mde rat and 166 mg/I
(4 hours) in the guinea pig.

Summary: The acute toxicity of Dioxolane is wel characterized by the avalable sudies. There
is a good correlation between the ord LD 5, and the inhdation LD so. Using a typicd vaue of 75
ml for the minute volume of a 250-gram rat, the inhdation LD s, corresponds to a rat bresthing in
about 4900 mg/kg during the 4-hour inhdaion exposure; this is similar to the oral dose producing
lethality. Desths occurred rapidly suggesting a CNS/respiratory system depresson as the likdy
mechanism.  Surviving animads showed normd weight gains within a few days dfter exposure

Recommendation:  Acute toxicity is sufficiently well characterized by the avalable sudies. No
additiond testing is recommended.

Repeated Exposure Toxicity

Oral

In al4-day gavage study conducted by Hoechst Celanese Corporation %, groups of 10 rais of each
sx were adminigered Dioxolane in corn oil by gavage for 14 consecutive days. Dosage leves
were 0, 75, 250,750 and 2000 mg/kg/day, plus a water-gavage control. Animals were sacrificed
on the 15" day and necropsied. 1 listopathologic examinatiion was conducted on severa organs.
Blood was removed for hematology. Chemicdly related mortdity was limited to three high-dose
maes and four high-dose fetnacs during the study. Mde rats a dosages of 250,750 and 2000
mg/kg/day showed dosage-dependent decreases in platelet counts and reduced body weight gains
and feed consumption values. The 750 and 2000 mg/kg/day dose groups had increased relative
weights of the liver and lungs and reduced relative weight of the thymus The 2000 mg/kg/day
dosage group had increased relative kidney weights and reduced relative spleen weight. The 2000
mg/kg/day dosage of Dioxolane dso produced adverse clinicd sgns, necropsy findings and
histopathologic changes in the liver, thymus, kidneys and testes (centrilobular hepatocellular
hypertrophy and midzond hepatocellular vacuolation; thymic arophy; rend cortica tubular
basophilia and dilatation and accumulaions of hirefringent intratubular crystas, subacute rend
pyclitis and multifocd testicular degeneration (testicular degeneration in two of ten maes).
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In female rats, administration of Dioxolane a dosages of 750 and 2000 mg/kg/day caused
increeses in relative liver weights and a decrease in relaive weights of spleen and thymus. The
2000 mg/kg/day dosage group aso had increased relaive kidney weights and a reduced relative
pancreas weight. Dosages of 250 mg/kg/day and higher reduced body weight gains, feed
consumption values and lymphocyte counts. Dosages of.750 and 2000 mg/ kg/day caused
clinica observations, and the 2000 mg/kg/day dosage also caused a gross lesion, reduced platelet
count and histopathologic changes in the liver, kidneys and thymus (centrilobular hepatocdlular
hypertrophy and midzonal hepatocdluler vacuolation; thymic arophy, subacute rend pyditis).
The NOEL for Dioxolane was 75 mg/kg/day.

[n a 4-week “pilot study”, groups of 20 mde and 20 femde ahbino rats, dbino mice and Syrian
hamsters were exposed to Dioxolane in drinking water a concentrations of 0,0.5, | ) and 2.0%.
Body weight and water consumption were the only parameters recorded. Rats of each sex showed
reduced body weight gains at the two highest dose levels. Body weight gains of high-dose mice
and hamgters aso gppear to be affected but did not achieve datisticd dgnificance. The authors
of the report only noted the datidicdly significant changes in body weight gains for ras (maes,
| .0% and 2.0 %, dose levels femdes 2.0% dose level). Hamsters appear to be less sendtive to the
toxic effects of dioxolane than rats and mice; rats appear to be the most senstive based soldly on
body weight gans. The actud dosng for the mde rats a 1% in drinking water with water
consumption a 30 ml per day calculates to approximately 1000 mg/kg/day Dioxolane. This is the
approximate dose level were body weight changes are observed in other repeat-dose studies.

23

Inhalation

A two weesk inhdation toxicity study, sponsored by Celanese was peformed using groups of rats
(5/sex/group) exposed for six hours per day, five days per week, for two weeks to Dioxolane
vapor a concentrations of 0, 3 and 1O mg/l (984 and 3280 ppm). All animas survived the
duration of the study. No treatment related observetions were recorded. Body weights, organ
weights, clinicdl chemistry parameters, and macropathology were unremarkeble in trested
animals. Depressed leukocyte vaues in mae and femde exposed animds may have indicated a
response to treatment. >*

In a 2-week inhadation study sponsored by Dow Chemicd Co, groups of five mde ad five
female Fischer 344 ras were exposed to concentrations of Dioxolane targeted to be 0, 500, 2000,
and 5000 ppm. Animas were exposed for 6 hours per day, five daysweek for nine exposures at
measured concentrations of 0, 516,23 19, and 5 132 ppm. Study parameters included body
weights, organ weights, hematology, clinicd chemistry, and gross and microscopic  pathology.
Exposure related and concentration-dependent effects were dight incoordination (5000 ppm
maes and femdes) during and following each exposure, decreased mean body weight during
week two of exposure (5000 ppm males and femaes), and decreased white blood cdl (WBC)
counts (2000 and 5000 ppm maes and femaes). Trandtory incoordination was not associated
with microscopic changes in tissues examined from the centrd and peripherd nervous system.
Decreased WBC counts were not associated with morphologic dterations in the bone marrow,
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spleen, thymus, or lymph nodes. In addition, there were no exposure-rdated microscopic changes
in any other organ or tissue. The NOEL for mae and femae rats was 500 ppm. **

Summary: The repeated-dose toxicity studies indicate that Dioxolane has a low order of toxicity
with the most sensitive organ system probebly being the blood-forming organs. There is a good
corrdation of effects and dose levels between Ihe gavage and the inhdation studies. The NOAEL
and LOAL for gavage were 75 and 250 mg/kg/day, respectively; and the NOAEL and QAL of
the 14-Day Dow inhdation studies were 500 and 2000 ppm, respectively. Using a 7.5 ml minute
volume for a 250-gram rat and assuming 50% absorption, the 500 and 2000-ppm concentretions
correspond to about 80 and 325 mg/kg/day absorbed Dioxolaue, respectively. Toxic effects and
rdative sengtivities, thus, gppear not to be greetly route dependent.

Recommendation:  The effects of repeated-dose adminigtration of Dioxolane are sufficiently
well characterized. No new sudies are required

Subchronic Toxicity

A | i-week inhadation study in rats conducted by Dow Chemica Company (1990) used 10 rats
per group and satellite groups of 10 rats of each sex per dose level and control that were alowed
an g-week recovery period. Dose levels were 0,300, 1000 and 3000 ppm with a six-hour per day
exposure five days a week. At the end of the exposure period, urine was collected, animas were
sacrificed, blood was taken for hematology and chemica chemistry, and animals were submitted
to a complete uecropsy. Several organs were weighed and many tissues were fixed, sectioned,
dained and examined microscopicaly. The satdlite animas had blood samples taken a four and
thirteen weeks of exposure and again a four and eight weeks into the recovery period. Sadlite
rats were uecropsied a the end of the eight-week recovery period. In maes, no significant effects
were reported in the 300 or 1000 ppm group and the 3000 ppm group showed decreased aertness
a the end of each exposure, reduction in leukocyte count, decreased urine specific gravity,
decreased spleen weights and microscopic examindion revealed that hepatocytes in the
contrilobular regions of lobules were dightly larger and had more cytoplasmic cosinophilia than
controls. In femaes no significant effects were reported in the 300-ppm group. At 1000 ppm the
femades showed reduced spleen weights and increased relative liver weights The 3000-ppm
group showed decreased dertuess at the end of cach exposure, reduction in leukocyte count,
decreased urine specific gravity and decressed spleen weights Overdl, the primary effect of
dioxolaue inhdation exposure to rats gppears to be a reduction in white blood cdls counts a 1000
or 3000 ppm. Rats appeared hedthy, body weight gain was not affected and there was no
corresponding myeloid toxicity, athough there was a dight reduction in myeloid cels of the bone
marrow a 3000 ppm. Exposure related pathologic effects were limited to dight enlargement of
centrilobular  hepatocytes of maes a 3000 ppm. There was no indication of testicular toxicity
based on careful light microscopic examination. The NOAEL was 1000 ppm for maes and 300
ppm for females.
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Czakowska et d. reported a seven-month gavage study. In this study, dioxolane was
administered as a 20% agueous solution to groups of 8-10 rats by gavage a 1/10 (580 mg/kg).

| /40 (145 mg/kg) and 1/80 (72.5 mg/kg) of the Sngle-dose LD s, for 7 months. In addition,
undiluted dioxolane was administered at 580 mg/kg to a group of rats for a period of 4 months.
Mortality, appearance and behavior were recorded and body weight was determined once a
month. After completion of the 7-month exposurc period, some hematology and biochemistry
parameters were measured, animals were necropsed and sdected organ weights were
determined. Effects were seen primarily in high-dose animas dosed with undiluted Dioxolane.
These animas, dosed for only four months, showed reduced (about 20%) body weight gain,
hypokinesis, dightly weekened muscular force and dight paress of hind legs The animds
receiving the same dose level of Dioxolane as a water solution for seven months showed a dight
increase in body weight gain. These high dose animas given agueous dioxolane showed dightly
reduced (20% as compared to control) activity of whole blood acetylcholinesterase. The 0.145
mg/kg dose group showed a 12% incresse in activity of whole blood acetylcholinesterase. It was
concluded thet there was no evidence for “accumuletive effects’ of dioxolane under these
conditions.” It is not known why the effects of undiluted dioxolane were different from diluted
dioxolane a the same dose on a mg/kg basis. The agueous high-dose of 580 mg/kg/day appears
to be a NOEL with regard to body weight gain which was the best-documented adverse effect.

Summary: Subchronic adminidration of Dioxolanc produced effects similar to those reported in
the repeated-dose studies. The mogt sendtive target organ in the subchronic inhaation study was
the blood forming system, manifest as reduction in WBCs and platdets and changes in spleen
weight appear in rats. The inhdaion NOEL for these effects was found to be 300 ppm for
femdes and 1000 ppm for maes in a 13-week sudy. The seven-month gavage study indicated

low toxicity for the tet materid. The potentid for ncurotoxicity, suggested by the percelved
neuromuscular effects a the high-dose levd, was investigated by measurcment of blood
cholinesterase activity a the end of the exposure period. The datidticdly sgnificant reduction in
cholinesterase a the high dose was not supported by the lower dose, which showed higher

activity than control. In addition, the corrdaion between blood cholinesterase and
acetylcholinesterase in the neuronal receptor is wesk and the magnitude of the observed

depression is not convincing, especidly in light of the length of exposure ** No other indication of
neurotoxicity, other than transent solvent depresson of the CNS, has been reported for

Dioxolane and there is insufficient evidence to suggest neurotoxic potentid based on these daa

Recommendation:  The subchronic effects of Dioxolane are sufficiently wel characterized for
purposes of hazard and risk assessment. No new studies are recommended.
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Genetic Toxicology In Vitro

The mutagenicity of Dioxolane was evauated in Salmonella tester srains TA98, TAL 00,

TA 1535, TA1537 and TA1538 (Ames Test), both in the presence and absence of added metabolic
activation, using Aroclor-induced rat liver S9 fraction, in a study sponsored by Celanese and
conducted by Litton Bionetics. Dose levels were sdected based on a preiminary toxicity
determination. Dioxolane, diluted in ethanol, was tested a concentrations up to 50 pl/plate usng
the plate incorporation technique. Dioxolane did not cause a podtive response in any tester drain
with or without metabolic activation, >’

An Ames tes of Dioxolane was conducted by Goodyear in Samonella tester strains TA98,
TA 100, TA 1535, TA1537 and TA1538, both in the presence and absence of added metabolic
activation by Arodor-induced rat liver SO fraction. Dioxolane, diluted in DMSO, was tested at
concentrations up to 1000 pg/plate using the plate incorporation technique. Dioxolane did not
produce a reproducible postive response in any tester strain with or without metabolic
activation.”’

Another Ames tet of Dioxolane was conducted a Hill Top Labs usng Sahnondla tester drains
TA98, TA100, TA1535, TA1537 and TA1538, both in the presence and absence of added
metabolic activation by Aroclor-induced rat-liver S9 fraction. Dioxolane was teted using the
plate incorporation technique a concentrations of 0.05 to 50 microliters per plate. Dioxolane did
not demonstratc a positive mutagenic response under these conditions. !

The mutagenicity of Dioxolane was evduaed in Salmonella tester srains TA1535, TA1537 and
TA 1538 (Ames Test), and in Saccharomyces cerevisiae sran D4, both in the presence and
absence of added metabolic activation by induced rat, mouse or monkey tissue S9 fraction from
liver, lung and tedtis from animds pretrested with a “mixture of polychlorinated biphenyls'.
Sdmonella were incubated with test substance both as suspension incorporation tests (at 0.75 and
| .53%) and as a plate incorporation test a 1.5% using rat liver lung and testis. With the tissues
from other species, only plate-incorporation techniques were used for bacteria Suspenson tests
with yesst were conducted a concentrations up to 5.0% using non-activation and activation
conditions. Activation conditions for yeast cultures used only rat tissues (livers, lungs and testes).
Dioxolane did not cause a podtive reponse in any teser drain with or without metabolic
activation. *2

The dhility of Dioxolane to cause aberrations in Chinese hamster ovary (CHO) cdls in vitro was
evauated in the presence and absence of Aroclor-induced rat-liver S9 metabolic activation. Based
on preiminary toxicity tests, nonactivated and activated cultures were treated with 0, 2.0, 3.0, 4.0
or 5.0 mg/ml. Nonactivated cultures were incubated with Dioxolane for 7.5 hrs and activated
cultures were incubated for 2 hrs. A tota of 100 cells were scored/each of two replicate
cultures'dose level. There was no toxicity observed at the highest dose leve in either the
nonectivatcd or activated cultures. None of the test cultures exhibited a sgnificant increese in the
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frequency of cdls with chromosome aberraions in ether the nonactivated or activated systems
compared to the negative control.”

The ability of Dioxdlane to induce specific locus mutations a the TK locus in cultured 1.5 178Y
mouse lymphoma cels (Mouse Lymphoma Mutagenicity Assay) was evauated in the presence
and absence of Aroclor-induced rat liver SO metabolic activetion. Based on preliminary toxicity
determinations, nonactivated cultures were tesed with concentrations ranging from 750 pl/ml to
5000 nl/ml, producing a range of 85 - 61% relative growth. Activated cultures trested with
concentrations ranging from 750nl/ml to 5000nl/ml produced a range of 77.8 - 95.1% reative
growth. None of the cultures produced mutant frequencies sgnificantly greater than the water
control.™

Dioxolane was tested in the presence and absence of an activaion system for detection of its

DNA damaging potentid in the SOS assay. This assy is based on the test agent inducing beta-
gdactosidase (GAL) activity in Sdmonellatyphimurium  sran (TA-1535/pSK1002). GAL is
coded by the lacZ gene and controlled by the fused umuC and lacZ gene in the pSK plasmid.by
induction of umu gene expression. The potentia to induce SOS response was monitored by
measuring the cdlular 6-gdactosdase activity. Under the conditions of this assay, Dioxolane was
negative. "

Dioxolane was tested in C3H/101 1/2 cdl cultures in vitro for cytotoxicity and cdl transfor-
mation. Evidence of transformation was observed in the colony and foci assay methods. Because
of the dose range employed and the type of transformation observed, Dioxolane was considered
to have wesk postive activity in C3H/101 1/2 cdl cultures * The data suggest transforming
activity but there are serious issues of concern with the data The poor reproducibility on different
days the lack of clear dose-concentration relationships, the test materid gporadicaly giving
results smilar to positive controls and & other times no response, and the lack of high-
concentretion toxicity data mekes it difficult to conclude that this assay represents a postive
finding. A more gppropriate interpretation of the data is “not interpretable’ as to genotoxic
potential.

Dioxolane was tested for its ability to produce cell trandformation in Balb/c-3T3 cdls.
Trestments were conducted a multiple dose levels induding dightly cytotoxic concentrations, in
scaled flasks to prevent voldtilization. . The trandforming activities of dl five dosss of Dioxolane
were comparable to the spontaneous background average of 0.12 foci/culture vessd and there was
no cvidence of a doserdaed response with the test materid. This range of test materia
trestments corresponded to O to 85% survivd in the sSmultaneous colony survivd assay and did
not induce a dgnificant increese in the appearance of trandformed foci. Therefore, the test

materid was considered to be inactive in the Balb/c-3T3 in vitro transformation assay. '
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Genetic Toxicology In Vivo

The possible genotoxic effects of dioxotane were dudied usug the micronucleus test in a
published study. Mice were given dioxotaue ip in two doses a 24 hr intervas. Dioxolaue a doses
from 1500 mg/kg to 6000 mg/kg caused a significant iucrease of micronucleated polychromatic
erythrocytes in bone marrow of mice as compared to the negative coutrot vaue. Positive results
in the micronucleus test provide evidence of genotoxic activity for Dioxolane. This sudy was
considered potentidly spurious, as no other genotoxic activity of Dioxolane was known, the study
was not conducted under gtp conditions, experimenta details were lacking and the purity of the
tet materid was not specified. ** Because of the questions surrounding the rdliability of this
report, Hoechst Cetauese conducted a more robust gtp-study in which no genotoxic activity was
found. This is reported below.

A gtp mouse micronucleus test was sponsored by Hoechst Celanese Corporation in which groups
of five JCR mice of each sex received Dioxolanc in corn oil by i.p. iujectiou & 0, 1576,2048,
2663, 3462 or 4500 mg/kq. Mortdlity a the end of a seven-day observation period was used to
cdculate an i.p. LDs, of 2603 mg/kg. The high dose for the micronucleus study was set a 80% of
the LDs,, which was 2100 mg/kg. Lower levels were 1050 and 525 mg/kg, Groups of mice of
each s=x were injected with these three dose levels of Dioxolane and sacrificed in groups of five
at 24,48 and 72 hours post injection. Excessve mortdity occurred at the high dose leve and
additiouat animds were injected to dlow sufficient high-dose animds for sacrifice a 72 hours
post iujectiou. The number of micronuclested cdls was not increesed by trestment with
Dioxolaue while the number in the postive control was dgnificantly iucreased and within the
expected range. The high mortdity observed in the high-dose-group and sgnificant boue marrow
toxicity a the high dose leve iudicatcd thet the test materid was administered a the highest

prectical level. Under the conditions of this assay, Dioxolane did not show genotoxic activity. *°

Dioxolane was tested for induction of single-strand bresks of DNA jp rat hepatocytes in vivo.
Mde rats were injected iutraperitoneally 4 hours before decapitation with dioxotane at a single
dose 0f290 mg/kg or 580 mg/kg. Singlestrand bresks in DNA were detected by the akaline
dutiou technique. The elution rates were sgnificantly higher than these of DNA from control rat
hepatocytes, but no dose effect rdationship was found. Under the conditions of this assay,
dioxotane was considered to induce single-strand bresks in DNA. “ These results are possibly
spurious and relaed to an impurity of the tet maerid which may have been derived from the
same source as the test material used in the reported-positive micronucleus test.

Au ord evduaion of the &bility of Dioxolane to increese the frequency of dominant lethd
mutations in the germ cdls of mde rats was conducted. Mae rats that received Dioxolane daily
for eight weeks were evduated for effects on fetility in a weekly mating design. Ord doses of 0,
580 and 1160 mg/kg/day were administered five days per week for eight weeks. Every week
during the trestment period, each mae was mated with two femdes This dosing regime hed no
effect on mae fertility indexes. Pregnancy outcomes were aso comparable to controls. System
toxicity was apparent as body weight gains in the 580 mg/kg dose tevet were 47% of control and
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body weight gain in the 1160 mg/kg dose group was only 22% of control. Liver kidney and
spermatic vesicde weights were increased in dosed animas. Although no functional deficit in
fertility was recognized in these maes microscopic evidence of testicular degeneration and
dterations in spermatogeness were noted. Three of nine high dose maes showed arophy,
necrosis and seminiferous epitheium exfoliation and three low-dose maes were reported to show
seminiferous epithelium  exfoliation (one anima showed the presence of large multinucleatad
cells). There was no evidence of a dominant lethd effect. *!

A 12-month inhdation sudy was conducted usng mde ras to evduae the ability of Dioxolane
to increase the frequency of dominant lethd mutations in germ cdls. Mde rais were exposed to
Dioxdlane five hours daly, five days a week, for twelve months, at a concentration of 2500
mg/m3. At the end of the 12-month exposure period, males ( 14 per group) were mated through
one week with femde rats in a ratio of 1:2. Dams were sacrificed 13-14 days after the middle of
mating intervals for evduaion of conception products. No increese in the number of
preimplantation losses, dead implants and live fetuses per femae was noted in any trested group
as compared to the appropriate control group. Dioxolane did not afect the fertility of maes
however, histopathologica changes in the testis were reported. The authors reported that the
frequency of necrosis in the seminiferous epithdium was much higher in trested animas than in
controls but details were not provided. No compound induced dominant lethd mutations in germ
cells were Found to result from inhdation exposure to Dioxolane under these conditions #

Summary: Dioxolane has been extensvey tested in genotoxicity assays. The weight of the
evidence clearly indicates lack of significant genotoxic potentid for this maerid. In addition, the
few dudies which suggest genotoxicity cary lower reiahilities.

Recommendation: Dioxolane has been sufficiently characterized for genotoxic activity. No
new dudies are recommended.

Reproductive Toxicology

In a one-generation reproduction study, male Cherles Kiver rats (5/group) were exposed to
Dioxolane in ther drinking water a concentrations of 0,0.5 or 1.0% for 90 days prior to mating
with previoudy untreated femaes ( |O/group, two femdes per mde). Treatment continued
through the mating period. Dams and pups were examined with respect to survival and body
weight through postpartum day (PD) 2 | and the animes were retained for further
experimentation.  Significant  differences were observed between trested and control animas in
the following: decreased maternal body weights (high-dose group on PD 1 and 4, decreased rates
of coupling and parturition, and increased number of dillborn pups (both trestment levels),
decreased survival of pups in both trestment groups, and decreased numbers of pups in the high-
dose group. No dgnificant differences were observed between trested and control animds in the
following: parentd mortdity, fecundity or femde fertility indices gross extend abnormalities,
and pup body weights. HIn the second phase of the study, untrested proven-breeder mae rats
were mated with the dams that produced the Fla [itter. The dams were treated with test material

HPV Tegting Plan 1,3-Dioxolane (CAS Number 646-06-0) Page 19




continuelly from the initid (Fla) mating throughout gestation, lectation and a 10-day rest period
after weaning of F la litter before the second mating period. Neither dams nor maes were
exposed after the FIb mating interval started. Dams and F1 b pups were examined with respect to
survival and body weight through postpartum day 2 [, the Hb pups were retained for further
testing, and the dams were sacrificed and subjected to histopathologicd examination. Significant
differences observed between treated and control animds in the following: decreased fecundity
index, incidence of parturition, and femde fertility index a both trestment levds. No dgnificant
differences were observed between trested and control animas in parentd mortdity, mae
fertility index, number of pups born, dillborn, cannibdized, or visble pups (at birth or on
lactation days 1,4, 12 and 21), maternd or pup body weights gross maternd pathologic
examination, weights maternal organs (adrenals, both gonads, liver, pituitary, and uterus), and
maternal histopathologic  examination.  **

In a one-generation reproduction study, male Charles River ras (5/group) were oraly exposed to
dioxolane in their drinking water a concentrations of 0, 0.01, 0.03 or 0.10% for 90 days prior to
mating with previoudy untrested femdes (IO/group, 2 females/male). Trestment continued
through mating, gedtation and lactation. Dams and pups were examined with respect to survivd
and body weight through podpartum day (PD) 2 1 and the animds were retained for further
experimentation. A dgnificant, but likely spurious, difference was observed between trested and
control animas in mae pup body weight (decressed, low-dose group on lactation day 21). No
dgnificant differences were observed between trested and control animds in the following:
maternd  mortdity, mating and fetility indices, mde and femde fetility, incidence of parturition,
gross abnormdities in pups, number of pups delivered dillborn or viable, or cannibalized
(lectation days 1,4, 12 or 2 1), survivd indices, femde pup body weight, and femée parenta
body weight. ** The high dose, 0.10% in drinking water, is consdered a LOAEL.

In a single-generation reproduction study, mae Charles River COBS dbino rats (5/group) were
exposed by inhdaion to Dioxolane a nomind (meesured concentrations were close to nomind
values) concentrations of 0 or 125 ppm for seven hours a day, five days a week, for 90 days prior
to mating with untrested femdes (1 O/group, 2/male). Each sex was trested during mating and
femaes were treated until -2 days before ddivery. Femaes and F la pups were retained for
further dudies, maes were sacrificed and necropsied after mating. A dgnificant difference was
obscrved between trested and control animals with respect to decreased rdaive paternd lung
weight for the Ha mae parentd generation. No significant differences were observed between
trested and control animas in thce following: mating, fecundity, mde femde fetility indices
incidence of parturition, gross externd pup abnormdities, number of pups dedivered, dillborn,
cannibalized or viable pups and number of vigble pups through 2 1 days, pup survivd and body
weights, maternal body weights, gross paterna necropsy examinations. “ In the second part of
this study, after weaning the F1 a litter, dams were mated with new maes that had been exposed
to Dioxolane for 120 days prior to mating. Rats of each sex were exposed to Dioxolane vapors
during the 15-day mating period and the pregnant femaes were exposed until |-2 days before
delivery. No dgnificant diffcrenccs were observed between trested and control animas in
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fecundity or made fetility indices, raio of parturition/pregnancy, gross externd abnormdities in
pups, number of pups delivered, delivered dillborn, cannibdized or vigble, or number viable pups
or mean pup weight through 2 1 days, F 1 b pups survivd data, and maternd body weight. The
femae mating index was reduced but not with satistical sgnificance *7 In summary, dthough
trestment did not dgnificantly affect any measured reproductive parameter, there was a tendency
toward an overdl reduction in the number of pups born and weaned in both the Fla and Fb
litters of the dosed group. The lack of datisticd significance may partly be a function of the low
numbers of animds employed in the study. The possbility that the 125-ppm exposure represents
a LOAEL for reproduction in the Fa and Flb litters cannot be excluded.

Effects on mde fetility and the frequency of dominant letha mutation in germ cdls of mde rats
were dudies by exposing male ras to 2500 mg/m 3 (830 ppm) Dioxolane, five hours a day, five
days a week for 12 months or by exposing mde rats to ord gavage adminigtratiion of Dioxolane
for eight weeks at 580 or 1160 mg/kg/day (5 days per week for 8 weeks). Exposed rats were
maed with unexposed femdes Made fertility wes unaffected by these dosng regimes as were
other parameters indicative of a dominant letha effect. Some treated maes were reported to
display focd necross of the seminiferous tubules. These dudies are more fully described in the
genotoxicity section of this document.

Discussion of Reproductive Toxicology

Adverse reproductive effects of Dioxolane were reported a high dose levels in the drinking water
reproduction (one-genertion) studies. Most noteble effects were the apparent reduced femae
mating index, live birth index and pup survivd index a the high dose levd (1 .0% in drinking
weter) for the F 1 a litter in which the femaes were exposed during mating and gedtation.
Examination of the data suggests that effects occurred at the 0.5% drinking weter level and were
more severe a the higher dose. The other drinking water study, at lower concentrations, was
below the NOAEL. It could not be clearly determined which was the affected sex due to the study
design. The LOAEL for reproductive effects may dso be an effect level for maternd toxicity.
There was clear materna toxicity a the 1 .0% leve and mild effects on body weight gain & the
05% level. This same dran of rats was adso examined in a 4-week “pilot” study where only
body-weight gains and water consumption was recorded. ** In this study, body weight gain was
reduced over the 4-weeks of the study for femae rats by 15, 28 and 56 percent at 0.5, 1.0 and 2.0
percent drinking water levels, respectively. Although the reduced body weight gain was not
gatigicdly sgnificant a the two lower doses (due to an n of only 3), it appears tha 0.5%
represents a maternaly toxic concentration in drinking  water.

Adverse effects on reproduction thus are consdered to occur at maternaly toxic doses. After
condderation of the data and the information that higher gavage or inhdaion doses do not cause
dominant lethd effects and the additiond data from the Sitarek e d study *°) it can be concluded
that the affected sex in this study was probably the female. The perinatd mortdity reported is
supported by the deveopmentd toxicity study of Starck ¢] d. * (Described in detal under
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developmental toxicology) in which increased perinatd mortdity was reported after dosing
pregnant dams every-other-day at 1150 mgkg Dioxolane.

Another condderation in assesing the potentid reproductive toxicity of Dioxolane is
histopathologic changes in the reproductive organs. Three repeat-dose or subchronic glp-studies
conducted careful examinations of male and femde reproductive organs from exposed rats and in
only one study was there any finding associsted with reproductive organs. In the 14-day ogavage
study a doses up to 2000 mg/kg/day », wo of ten high-dose mdes displayed multifocd testicular
degeneration which was described by the pathologist as “the affected tubules had a decreased
amount of spermatogenic cedls with evidence of degeneration and formation of multinucleated
giant cdls’ Othe mdes a this doselevd were not affected or were femades (regarding their
reproductive organs) or any lower-dose animas. In the [4-day inhaation study a concentrations
up to 5132 ppm * (inhalation of approximately 1700 mg/kg over 6 hours) no mde or femde
demonstrated reproductive organ effects. And, in the 90-day inhdation study a concentrations up
to 3010 ppm* (inhaation of approximately 1000 mg/kg over 6 hours), neither maes nor femaes
were found with adverse changes to reproductive organs. Taken together, this is strong evidence
tha Dioxolane is not a sgnificant reproductive toxicant.

Summary: Dioxolane has an effect on reproductive parameters only a maerndly toxic doses.
The cdear NOAEL for these effects was 0.1% in drinking water.

Recommendation: Reproductive effects of Dioxolane are characterized aufficiently for the
purpose of hazard and risk assessment. No additional studies arc recommended.

Developmental Toxicology

In a devdopmenta toxicity study sponsored by Hoechst Ceanese in 199 1, groups of 25
presumed-pregnant rats received Dioxolane in corn ail by gavage from day 6 to 15 of gedtation.
Dosage levels were 0, 125,250, 500 and 1000 mg/kg/day. Animas were sacrificed on gestar
tion-day 20, opened and examined for pregnancy, number and placcment of implantation Stes,
ealy and late resorption, live and dead fetuses and number of corpora lutea. Fetuses were
subsequently examined for gross externd, soft tissue and skeletal dterations. No rats died during
the study and adverse dinicd signs were not reported at any dosc level. Body weights of dams
were reduced between gestation day (gd) six and seven for 500 and 1000 mg/kg animds

Trandent reductions in feed consumption occurred for the 500 and 1000 mg/kg dose groups. Data
from the prdiminary rangefinding study aso indicate thet dose levels of 250 mg/kg and above
are associated with adverse effects related to the toxicity of the test materid. The 1000 mg/kg
dossge levd was associated with sgnificantly reduced fetd body weights and  significantly
increased litter and fetd incidences of extendly evident tal mdformations, vertebrd
maformations interrdated with the tall maformations and septd effects in the heart. High dose
fetuses dso displayed ddayed ossification and one fetus was found with a deft paae. Significant
adverse fetd effects were not found in the 500-mg/kg group. The NOEL for dams was considered
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to bc 250 mg/kg and the developmenta NOEL was considered to be 500 mg/kg, Dioxolane,
therefore, is not conddered a specific developmental toxicant under the conditions of this sudy.

A 1992 publication authored by Sitarek e d. *° describes a developmental toxicity study of
Dioxolane. The study was divided into two pats prenatd and postnata development. In the first
part, femde rats were given by gavage every other day from days 820 of gedtation an agueous
solution of dioxolane a daily doses equal to 0.025, 0.1 and 0.2 LD ¢, (0.14,0.58 or 1.15 g/kd/). In
the second part (perinatal toxicity), Dioxolane was administered every other day from days 2-20
ofgcstation at daily doses equa to 0.025,0.075 and 0.15 LD 5, (as dated in the materid and
methods section, dose levels reported in the results and discusson section are the same as in the
firg experiment and it cannot be detecrmincd what doses were actudly used in the second part).
Dioxolane did not cause increased embryo or fetus intraterine degsth rates or congenitd defects a
any dose levd. In the pre-nata study, the mid (0.58 g/kg) and high dose (1.15 g/kg) were reported
to bc associated with doserdated delays in fetd development. High-dose pups aso weighed less
and showed reduced mean crown-rump lengths. Examination of the presented data suggests that
the mid-dose effect is margind and probably represents a fetad NOEL of 0.58 g/kg. Materna
toxicity was manifes a the high dose by reduction in body weight gan and an increese in

rlative adrend weights at sacrifice the maternd NOEL appears to be 0.58 g/kg.

In the perinata study, Dioxolane did not cause itnpairment of physicad development or behaviord
disturbances. Exposure to higher doses of the compound (stated as .15 g/kg) leads to increased
pcrinata deeth rates in the offspring, without causing disturbances in the materna inginct. The
exposure of pregnant rats to dioxolane decreased hemoglobin levels in S-week-old offgoring but
the levels had returned to control by 8 weeks. At a dose 1.15 g/kg (0.2 LD <) the chemica
sgnificantly increesed exploratory tnotor activity of femde offspring a the age of 8 weeks but
did not affect significantly locomotor activity of maes and the active avoidance acquisition of
adult offspring. High-dose males were reported to have reduced body-weight gain between the
14" and 15" week after birth. Perinatal deaths were aso increased it the high-dose group.

These two developmental toxicity sudies used an unusud (every other day) dosing schedule tha
might be expected to increese developmenta toxicity relative to maend toxicity. This makes it
more difficult to compare these results to others. The lack of dgnificant maformeations, and the
apparent equivalence of the maternal and the developmenta NOELs suggest low potential for
developmental  toxicity from Dioxolane exposure.

Summary: the pre-nad developmental toxicity of Dioxolane had been well characterized by a 4-
dosc gavege study detnonstreting thet Dioxolanc is not a specific devdopmenta toxin. At
materndly toxic doses, adminidration is associaed with increased maformations and deayed
ossficaion. The sudy by Sitarek is supporting in that doses of 575 or 1 150 mg/kg/day were not
found to cause adverse effects on the conceptus other than developmental delays. It is not known,
however, why maformations were not reported at these materndly toxic doses since they were
reported in the corn-ail gavagc (Argus) study. The dosng vehicle in the Argus study was corn oil
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while the Sitarek study used water; differences in pharmacokinetics based on absorption rates are
a possble explanaion. Neverthdess, the developmenta toxicity of Dioxolane appears low.

Recommendation:  No new dudies are recommended as this endpoint is sufficiently well
characterized.

Other Studies (Non-HPV)

Absor ption/Distribution/M etabolism/Excr etion

Snipes et . published a paper entitled A4 method for measuring nasal and lung uptake o inhaled
vapor in which Dioxolane was used a mode compound for demonstrating methodology. This
paper describes gpparatus and methods for measuring uptake of inhded vapors in the nose and
lungs of dogs. The sysem dlows sampling of ar from the trachea a <specific times during
ingpiraion and expiration without surgicd manipuletion of the animd, thus dlowing repeated
dudies in the same anima. During exposure, the dogs are anesthetized and cyclic respiratory
patterns arc mantained by means of an externa respirator. A pneumotachograph indalled in the
cxposure line is connected to a respiratory monitoring sysem that both monitors the dog's
respiratory pattern and triggers sampling a specific times in the respiratory cycde Air sampling,
both a the nose and within the trachea, can be done during the entire breathing cycle or during
specific portions of it. Vapors are sampled a a point just externa to the dog's nose and from
within the trachea through a modified endotracheal tube. To develop and demongrate the system,
three beagle dogs were exposed to Dioxolanc a nomina vapor concentrations of 500 ppm; vapor
sampling was triggered for the entire ingpiraiory and expiratory portions of the breething cycle
during 10-min exposures. After correcting data to account for vapor that desorbed from the nasd
passages during exhdation (after initidly being absorbed in the nose during inhdation), net nasd
uptake of Dioxolane was 66.6%. Lung uptake was 2.1% for Dioxolane. ¥

It can be concluded from this study that upper respiratory tract uptake of Dioxolane is an
important absorption mechanism for dogs under these experimenta conditions. Upper respiratory
tract absorption is likdy to dso be an important uptake mechanism in humans.

Carcinogenicity
No known completed and reported studies of the carcinogenic potentiadd of Dioxolane are
avalable however, the literature indicates that a least two had been started.

PPG Corporation sponsored a chronic (2-year) drinking water study a Indudtrial Bio-Test
Laboratories. The in-life portion of the study was darted in April 1975 and a draft report dated
7/29/1 985 was audited against laboratory data by Experimental Pathology Laboratories (EPL). In
the August 1985 audit report from EPL, it was concluded that the study contains accurate
toxicologica information concerning the effects of dioxolane adminisgered to the drinking water
of male and female rats The study had concluded that there were no datidticdly sgnificant
treatment-related effects in body weight or food and water consumption. A dight reduction in
testicular weights and an increase in spleen weights in trested mae rats was not statistically-
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signiﬁcant“, The find report of the chronic sudy was not found in the open literature and it is
presumed that it was never issued.

There is reference to a chronic inhdation study in progress from which maes were used as
breeders for the one-generation inhdaion reproduction study.46 It is not known if this chronic
inhaation study was completed or reported.

Conclusions

Examination of the entire data set for Dioxolane indicates that there is a low priority for
additiond dudies on this materid. Dioxolane is mildly toxic by ord adminigration or by
inhaation. After acute exposure to high levels, reversble CNS depression, typicd of most
voldile solvents, appears to be the primary effect. After repested dose or subchronic
adminigration, effects on the blood forming sysems, manifest as reduction in WBCs and
platdlets and changes in spleen weight gppear to be the most sendtive target organs in rats. The
inhaation NOEL for these effects was found to be 300 ppm for femaes and 1000 ppm for maes
in a 13-week study. The ora gavage NOEL was found to be 75 mg/kg/day in a 14-day study.
After ord adminigration to pregnant femdes, developmentd ddays and perinatd mortdity are
found only a& materndly toxic doses. Reproductive effects are only apparent a maternaly toxic
levels The weight of evidence indicates that Dioxolane has low genotoxic potentid.

The current exposure pattern is restricted to industrid workers involved in the manufacture and

subsequent use of Dioxolane. Monitoring data indicate that typicd exposures are below ] .0 ppm,
which is a lesst two orders of magnitude below the inhdation 13-week NOEL. It is unlikey that
Dioxolane will have any adverse effect at this exposure level. Ferro and Ticona are aware of no

consumer exposure to Dioxolane.

Studies on aquatic organisms indicate a low order of acute toxicity for Dioxolane to fish,
invertebrates or aguatic plants. Volatility limits the concern for chronic effects in the aguetic
cnvironment and data from plant effluents indicate that the levels being rdeased from
manufacture are less than 0.1 ppm in plant outfals.

This andyss shows that Dioxolane has a low potentid for harming the ether human hedth or the
environment and it is concluded that additiond <dudies would not add dgnificant information. No
additional dudies are recommended to till the requirements of the EPA HPV Chadlenge Program.
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